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REMARKS 

A Petition for Extension of Time has been concurrently filed with this response. Thus, 
this response is being timely filed (September 10, 2006 falls on a Sunday). 

Applicants submit that the amendments herein are fully supported by the canceled 
dependent claims as well as by the present specification and add no new matter. Further, the 
amendments herein address issues that are first raised in the outstanding Office Action (the new 
written description rejection), and were not made earlier because the first indication to 
Applicants that the present amendments would be needed was in that Office Action. Therefore, 
entry of the present amendment is proper, and is respectfully requested. 

Accordingly, it is respectfully requested that the present Reply be entered into the 
Official File in view of the fact that the Reply automatically places the application in condition 
for allowance. In the alternative, if the Examiner continues with the rejections of the present 
application, it is respectfully requested that the present Reply be entered for purposes of an 
Appeal. The Reply reduces the issues on appeal by reducing the number of claims, if not 
overcome at least one of the outstanding rejections. 

Applicant respectfully requests the Examiner to reconsider the present application in 
view of the foregoing amendments to the claims. 

Status of the Claims 

In the present Reply, claim 1 has been amended. Also, claims 2, 3, 6, 10, 13 and 14 are 
canceled without prejudice or disclaimer of the subject matter contained therein. Claims 17-21 
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were previously canceled without prejudice or disclaimer of the subject matter contained therein. 
Thus, claims 1, 4, 5, 7, 8, 9, 1 1, 12, 15 and 16 are pending in the present application. 

No new matter has been added by way of the amendment to claim 1 in the subject matter 
of canceled claims 2, 3, 6, 10, 13 and 14 are now incorporated into claim 1. Further, the present 
specification in the form of Figures 1-2 supports the instant amendment. 

Based upon the above considerations, entry of the present amendment is respectfully 
requested. 

In view of the following remarks, Applicant respectfully requests that the Examiner 
withdraw all rejections and allow the currently pending claims. 

Issues under 35 U.S.C § 112, First Paragraph 

Claims 1-16 stand rejected under 35 U.S.C. § 112, first paragraph, for asserted lack of 
written description. Applicant respectfully traverses, and reconsideration and withdrawal of this 
rejection are respectfully requested. 

The issue in the Office Action is that the present specification does not literally disclose 
"Shore A" hardness (the JIS K6253 standard) as recited in pending claim 1. The JIS K6253 
standard is also mentioned in Applicants' specification at page 6, line 28. Applicants herein 
attach an English language translation of the Japanese Industrial Standard (JIS) K6253 from the 
Japanese Standards Association. It is believed that the Examiner's concern is addressed in this 
attachment (see, e.g., section 3.2). Accordingly, reconsideration and withdrawal of this rejection 
are respectfully requested. 
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Issues under 35 U.S.C. § 103(a) 

Claims 1-11 and 13-16 stand rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Lucas '806 (U.S. Patent No. 5,553,806) in view of Harkins c 462 (U.S. Patent No. 
2,353,462) (see pages 3-4 of the Office Action). 

Also, claim 12 stands rejected under 35 U.S.C. § 103(a) as being unpatentable over Lucas 
'806 in view of Harkins '462 as applied to claims 1, 10 and 11 above, and further in view of 
Perrigo '373 (U.S. Patent 5,035,373) (see page 4 of the Office Action). 

Applicant respectfully traverses, and reconsideration and withdrawal of these rejections 
are respectfully requested. 

Applicants note that the cited primary reference of Lucas '806 has a groove pattern on its 
peripheral surface thereof (see its Figures 1 and 11). Figure 11 of Lucas '806 is the cross- 
sectional view through section "C" of Figure 10 that shows the profile of some of the recessed 
holes in the cover (see column 3, lines 63-65). In contrast, the present invention has a flat 
peripheral surface over the entire length of the rotatable lay-on roll. Such a feature of the present 
invention also produces an advantageous effect such that electrostatic charge is suppressed 
across the full width of the polymer film when used. When in use, the instantly claimed film 
winding method provides the manufacture of a polymer film of high quality with improved, high 
reliability in production (as described in the present specification at, e.g., page 3, lines 11-17). 
On the other hand, the cited combinations of references fail to disclose the instantly claimed 
rotatable lay-on roll having the flat peripheral surface, as well as lacking any disclosure of the 
advantage of suppression of electrostatic charge to such an embodiment. 
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Therefore, for the reasons stated above, a prima facie case of obviousness has not been 

established for either rejection since not all requirements thereof have been satisfied. In 
particular, a prima facie case of obviousness requires disclosure of all claimed features, In re 
Vaeck, 947 R2d 488, 493, 20 U.S.P.Q.2d 1438, 1442 (Fed. Cir. 1991), wherein each of the cited 
combinations of references fails to meet this requirement. 

Also, the Examiner refers Applicants to page 3, column 1, lines 15-21 of the secondary 
reference of Harkins '462, and then concludes how Harkins '462 teaches such prevention of 
static build-up (see page 3 of the Office Action). However, Harkins '462 also discloses at the 
same place a Shore A hardness of 85. This hardness is inconsistent with the primary reference 
(see the Office Action at page 3, lines 7-8), as well as being inconsistent with the present 
invention. The Examiner also cites Harkins '462 for its disclosure of a rubber cover having the 
electrical resisitivity of 20,000 ohms cm. However, such disclosure in Harkins '462 relates to a 
certain Shore A hardness. Thus, Harkins '462 is improperly combined with the other cited 
references, and the cited combinations of references still do not disclose all instantly claimed 
features. In re Vaeck; supra. 

Further, the requisite motivation is lacking since it is not prima facie obvious to modify a 
reference unless the references suggest an advantage to be gained from the modification. See In 
re Sernaker, 217 USPQ 1, 6 (Fed. Cir. 1983). Here, and as mentioned, each of the cited 
combinations of references fails to disclose the unexpected advantage of suppressing 
electrostatic charge with the instantly claimed film winding method. Further, not even the 
primary reference of Lucas '806 describes such an advantage as achieved by the present 
invention. Thus, the requisite motivation is lacking as well. Vaeck; Sernaker; supra. 
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Applicants also note that while patents are relevant as prior art for all they contain, they 

cannot be relied upon to teach embodiments that are not reasonably suggested to one having 

ordinary skill in the art. Merck & Co. v. Biocraft Laboratories, 874 F.2d 804 (Fed. Cir. 1989). 

In the instant case, the skilled artisan could not reasonably infer from Harkins '462 a different 

Shore A hardness other than the 85 value as disclosed at page 3, column 1, line 21 or 22. Thus, 

the instant rejections are improper and the requisite motivation is lacking. In re Vaeck; Merck; 

supra. 

Accordingly, reconsideration and withdrawal of both rejections are respectfully 
requested. 

Conclusion 

A full and complete response has been made to all issues as cited in the Office Action. 
Applicants have taken substantial steps in efforts to advance prosecution of the present 
application. Thus, Applicants respectfully request that a timely Notice of Allowance issue for the 
present case. 

Should there be any outstanding matters that need to be resolved in the present 
application, the Examiner is respectfully requested to contact Eugene T. Perez (Reg. No. 48,501) 
at the telephone number of the undersigned below. 
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If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies, 

to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional 

fees required under 37 C.F.R. §§ 1.16 or 1.17; particularly, extension of time fees. 



Dated: Monday, September LL 2006 Respectfully submitted, 

Marc S. Weiner 
Registration No.: 32,181 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 
81 10 Gatehouse Road 
Suite 100 East 
P.O. Box 747 

Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 

Attachment: English language translation of the Japanese Industrial Standard (JIS) K 6253 
from the Japanese Standards Association (25 pages) 
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JAPANESE 
INDUSTRIAL 
STANDARD 



Translated and Published by 
Japanese Standards Association 

JIS K 6253 -™ 

Hardness testing methods for rubber, 
vulcanized or thermoplastic 



ICS 83.060 

Descriptors : vulcanized rubber, vulcanized materials, hardness testing, mechanical 
testing, hardness, mechanical properties of materials 

Reference number : JIS E 6253 : 1997 (E) 
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K 6253 : 1997 



This translation has been made based on the original Japanese Industrial 
Standard revised by the Minister of International Trade and Industry 
through deliberations at Japanese Industrial Standards Committee in 
accordance with the Industrial Standardization La^r: 

Date of Establishment; 1993-02-01 
Date of Revision: 1997-04-20 

Date of Public Notice in Official Gazette: 1997-04-21 
Investigated by: Japanese Industrial Standards Committee 
Divisional Council on Chemical 



JIS K 6253:1997, First English edition published in 1998-12 



Translated and published by: Japanese Standards Association 
4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN 



In the event of any doubts arising as to the contents, 
the original JIS is to be the final authority. 

€> JSA 1998 

All rights reserved. Unless otherwise specified/ no part of this publication may be reproduced or 
utilized in any form or by any means, electronic or mechanical, including photocopying and microfilm, 
without permission in writing from the publisher 

Printed in Japan 
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JAPANESE INDUSTRIAL STANDARD 



JIS K 6253 : 1997 



Hardness testing methods for rubber, 
vulcanized or thermoplastic 



Introduction This Japanese Industrial Standard has been prepared on the basis 
of the 3rd edition of ISO 48, Rubber, vulcanized or thermoplastic— Determination of 
hardness (hardness between 1QIRHD and 1001RHD) published in 1994, and the 1st 
edition of ISO 7619, Rubber — Determination of indentation hardness by means of 
pocket hardness meters published in 1986, without any modification in technical con- 
tents. However, "Type E of spring type (duroxneter hardness)" which is not specified 
in the corresponding International Standards are added in this Standard, 

1 Scope This Japanese Industrial Standard specifies the testing methods to measure 
hardness of vulcanized rubber and thermoplastic rubber (hereafter referred to as 
"vulcanized rubber"). 

Remarks 1 The standards cited in this Standard are listed as follows. 

JIS K 6200 Glossary of terms used in rubber industry 

JIS K 6250 General rules of physical testing methods for rubber, 
vulcanized or thermoplastic 

JIS Z 8401 Rules for rounding off of numerical values 

2 The International Standards corresponding to this Standard are listed 
as follows. 

ISO 48 : 1994 Rubber > vulcanized or thermoplastic— Determination 
of hardness (hardness between 10 JRHD and 100 IRHD) 

ISO 7619 : 1986 Rubber — Determination of indentation hardness by 
means of pocket hardness meters 

3 The units and numerical values given in { } in this Standard are based 
on traditional units, and are appended for informative reference, 

2 Definitions For the purposes of this Standard, the definitions given in JIS K 
6200 and JIS K 6260, and the following definitions apply. 

(1) international rubber hardness degree Hardness which can be obtained 
through conversion into international rubber hardness degree (IRHD)(i) using 
the depth of indentation by a plunger when the plunger, with a ball-type lower 
end, is vertically impressed on the surface of a test piece with specified indent- 
ing force. 

A hardness scale is chosen so that tt 0 w represents the hardness of material 
having a Young's modulus of zero and "100" represents the hardness of a mate- 
rial of infinite Young's modulus, and the following conditions are fulfilled over 
most of normal range of hardness. 

(a) One international rubber hardness degree always represents approximately 
the same proportionate difference in the Young's modulus. 

(b) For highly elastic rubber, the scales of international rubber hardness de- 
gree and that of type A durometer are comparable. 

Note ( l ) IRHD International Rubber Hardness Degree 
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(2) durometer hardness The hardness given by the testing apparatus (durom- 
eter) which reads the indentation depth made by a specifically shaped indentor 
when it is impressed on the surface of a test piece via a spring. 

(3) IRHD pocket hardness The hardness given by a portable pocket testing ap- 
paratus (IRHD pocket hardness meter) by which international rubber hardness 
degree can be conveniently obtained owing to reading the indented depth made 
by an indentor, with a ball-type lower end, when it impressed on the surface of 
a test piece via a spring. 

(4) standard hardness The hardness obtained using the specified procedures on 
test pieces whose shape and dimensions satisfy the specifications, when carry- 
ing out each test. 

(5) apparent hardness The hardness obtained either using other procedures than 
the specified, or on the test piece whose shape and dimensions do not satisfy 
the specification, when carrying out each test. 

3 Type of test 

3*1 Outline of hardness test There are many types of testing methods for hardness 
test depending on the principle of hardness measurement, range of hardness mea- 
surement, kind of testing apparatus and so on, and they are classified into standard 
hardness and apparent hardness by shape or dimensions of a test piece. The out- 
line of classifying is shown in Table 1. 



Table 1 Outline of hardness tests 



Principle of 
measure jn en t 


Range of hardness 
measurement 


Type of testing 
apparatus 


Testing 
method 


Test condition for standard hardness 


Shape 


Thickness 
mm 


Minimum dis- 
tance from the 
edge of sample 
mm 


Constant- 
force type 
(international 
rubber 
hardness 
degree) 


For high hardness 
(85 to 100 IRHD) 


Normal size inter- 
national rubber 
hardness meter 


H 

method 


Both upper 
and lower 
surfaces are 
smooth and 
parallel 
each other. 


6.0 min. 
10.0 max. 


9.0 
10.0 


For normal hardness 
(30 to 95 IRHD) 


Normal size inter- 
national rubber 
hardness meter 


N 

method 


8.0 min. 
10.0 max. 


9.0 
10.0 


Microsize inter- 
national rubber 
hardness meter 


M 

method 

(~\ 


1.5 min. 
2,5 max. 


2.0 


For low hardness 
(10 to 35 IRHD) 


Normal size inter- 
national rubber 
hardness meter 


L 

method 


10.0 min. 
15.0 max. 


10.0 
11.5 


Spring type 
(durometer 
hardness) 


For high hardness 
(A90 or more) 


TypeD 
durometer 


6.0 Or 
more 


12.0 


For normal hardness 
CA10 to 90) 


Type A 
durometer 


6.0 or 
more 


12.0 


For low hardness 
(A20 or less) 


Type E 
durometer 


10.0 or 
more 


12.0 


Spring type 
(IRHD pocket 
hardness) 


For normal hardness 
(SO to 95 IRHD) 


IRHD pocket 
hardness meter 


P 

method 


6.0 or 
more 


12.0 
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8.2 Type of teats The type of hardness tests for vulcanized rubber shall be clas- 
sified as follows. 

(1) International rubber hardness test 

(a) H method (normal size test for high hardness) 

(b) N method (normal size test for normal hardness) 

(c) M method (microsi2e test for normal hardness) 

(d) L method (normal sue test for low hardness) 

(2) Durometer hardness test 

(a) Type D (test for high hardness) 

(b) Type A (test for normal hardness) 

(c) Type E (test for low hardness) 

(3) IRHD pocket hardness test 

(a) P method (for normal hardness) 

4 International rubber hardness test 

4*1 Purpose This test shall be carried out to measure the international rubber 
hardness degree of vulcanized rubber. 

4*2 Range of measurement The measuring range of this test is decided accord- 
ing to the thickness and hardness of a test pifece for every testing method. The mea- 
suring range of each testing method is as follows. 

(1) H method Formal measuring range shall be for the test piece measuring 8.0 mm 
to 10.0 mm in thickness and with hardness of 85 IRHD to 100 IRHD. It is per- 
missible to test the one with 4.0 mm or more thickness and with hardness of 
85 IRHD to 100 IRHD. 

(2) N method Formal measuring range shall be for the test piece measuring 8.0 mm 
to 10.0 mm in thickness and with hardness of 35 IRHD to 85 IRHD, It is per- 
missible to test the one with 4.0 mm or more thickness and with hardness of 
30 IRHD to 95IRHD( 2 ). 

(3) M method Formal measuring range shall be for the test piece measuring 1.5 mm 
to 2.5 mm in thickness and with hardness of 35 IRHD to 85 IRHD. It is per- 
missible to test the one with 1.0 mm to 4.0 mm thickness and with hardness of 
30 IRHD to 95 IRHD( 3 ). 

(4) L method Formal measuring range shall be for the test piece measuring 10.0 ™™ 
to 15.0 mm in thickness and with hardness of 10 IRHD to 35 IRHD. It is per^ 
miseible to test the one with 6.0 mm or more thickness and with hardness of 
10 IRHD to 35 IRHD. 

Notes (*) The hardness values in 85 IRHD to 95 IRHD and 30 IRHD to 35 IRHD 
obtained by N method do not exactly coincide with the values by H 
method and L method, but the discrepancy does not come into tech- 
nical problem, generally speaking. 
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4.3.3 Plunger The plunger shall be vertical, and its lower end has spherical shape 
whose diameter shall be as shown in Table 2( 6 ). The lower end ball of a plunger 
shall be kept a little upper than the face of pressure foot before contact force is applied. 

Note ( 6 ) The material of end ball shall be abrasion resistant and corrosion 
resistant. 

When an end ball is connected with the body of plunger, the con- 
nected part must not be larger than diameter of the ball. 

4.8.4 Loading device Loading device shall accurately apply the contact force ( 7 ) 
and indenting force( 8 ) specified in Table 2 to the end ball of a plunger. 

Notes ( 7 ) Contact force means the force causing the end ball of a plunger to 
contact with surface of a test piece. 

( 8 ) Indenting force means the force to impress the end ball of a plunger 
into test piece after making contact. 

4*3.5 Measuring device of indented depth The measuring device for indented 
depth shall be capable of measuring indented depth of a plunger when indenting 
force is applied to a plunger, by which the indented depth or IRHD shall be directly 
read( 9 ). The conversion from indented depth to IRHD can be done through Table 3, 
Table 4 and Table 50°). 

Notes ( 9 ) For the measuring device of indented depth, any of mechanical, 
optical, or electrical, is serviceable. 

(io) Table 3 is for the conversion of H method, and Table 4 for N method. 
In case of M method, convert after making the indented depth shown 
in Table 4 one-sixth. Table 5 is the conversion table for L method. 

4.3.6 Vibrating device To overcome minute friction, it is preferable to install a 
vibrating device like an electric buzzer by which a testing apparatus is suitably vi- 
brated. It can be eliminated if friction is completely removed. 

4.3.7 Thermostat The thermostat is needed when the test temperature other than 
standard condition of laboratory is employed for measuring hardness. The thermo- 
stat must keep the specified temperature in the tolerance of ±2 °C, The annular 
foot with pressure face at lower end and a plunger shall penetrate through the up- 
per part of the thermostat. 

The part through which the plunger penetrates shall be made of the material with 
small thermal conductivity. The sensor for temperature measurement shall be in- 
stalled at holding place of test piece or its vicinity, in the thermostat. 
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Table 3 Conversion table from indented depth (JD) of a plunger to 
international rubber hardness degree (IRHD) (H method) 



U 

mm 


Ullaiilalt) WlUl 

rubber hardness 
degree IRHD 


D 

mm 


International 
rubber hardness 
degree IRHD 


D 

mm 


iiixeriLtinyiJiti 

rubber hardness 
degree IKHD 


a nn 


inn n 


n is 

U. 10 


y/.o 


ft OA 

U.30 


91.1 


a m 
U.U1 


1AA A 


U-lt) 


97.0 


0.31 


90.7 


U4O4 


1AA A 


' U.17 


96.6 


0.32 


9Q.2 


0.03 


99.9 


0.18 


96.2 


0.33 


89.7 


0.04 


99.9 


.... 


95.8 


0.34 


89.3 


0.05 


99.8 


0.20 


95.4 


0.35 


88.8 


0.06 


99.6 


0.21 


95.0 


0.36 


88.4 


0.07 


99.5 


0.22 


94.6 


0.37 


87,9 


0.08 


99.3 


0.23 


94.2 


0.38 


87.5 


0.09 


99.1 


0.24 


93.8 


0.39 


87.0 


0.10 


98.8 


0.25 


93.4 


0.40 


86.6 


0.11 


98.6 


0.26 


92.9 


0.41 


* 86.1 


0.12 


98.3 


0.27 


92.5 


0.42 


85.7 


0.13 


98.0 


0.28 


92.0 


0.43 


85.3 


0.14 


97.6 


0.29 


91.6 


0.44 


84.8 
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Table 5 Conversion table from indented depth (£>) of « plunger to 
international rubber hardness degree (IRHD) (L method) 



D 
mm 


International 
rubber hardness 
degr«e IRHD 


D 

mm 


International 
rubber hardness 
decree IRHD 


O 

mm 


Interna ti an a 1 
robber hardness 
degree HtHD 


1.10 


34.9 


1.80 


21.3 


2.50 


14.1 


i i o 
1.12 


04.4 


1.82 


21.1 


2.52 


14.0 


1.14 


44 0 


1.84 


20.8 


2.54 


13,8 


1.16 


do. 4 


1.86 


20.6 


2.56 


13.7 


1.18 


32.9 


1.88 


20.3 


2.58 


13.5 


l.ZD 


44 A 
06.4 


1.90 


20.1 


2.60 


13.4 


1.22 


4l A 


1.92 


19.8 


2.62 


13.3 


1.64 


ol .4 


1 Oil 

1.94 


ion 
19.6 


4 CA 

2.04 


13.1 


1 OA 
1,60 


4n o 


1,30 


19.4 


2.00 


13-0 


1.28 


30.4 


1.98 


19.2 


2.68 


12.8 


1 4A 


4A A 


4 An 


id a 
lo.9 


2.70 


12.7 


1 59 
1 .06 


90 fi 

£3. O 


9 A9 

6.U6 


1ft T 
10. / 


4 74 
6. (6 


in a 

12.0 


1 44 
1*04 


90 9 


4 Ad 


IB Q 
15.3 


6. r 4 


1 4 C 

! 12. a 


1.00 


98. R 
60. O 


9 AA 


1fi 4 

10. o 


4 7ft 
/O 


16, J 


1.38 


28.4 


2.08 


18.0 


2.78 


12.2 




4ft A 


9 1rt 

6. 1U 


17 ft 
A/ .0 


4 fiA 

6.01/ 


19 1 


1 A*> 
1 .46 


* / .0 


4 19 

6,16 


1/ .0 


9 £9 


14 A 
16.0 


1 AA 
X . 44 


£f . 6 


9 Id 
£.14 


17 A 
It .4 


9 ftd 
6.04 


11 Q 

"11,0 


1 dA 
1 .40 


9fi ft 

£0.0 


9 1ft 


17 4 
1/ .6 


4 fiA 
6. CO 


11. / 


1.48 


26.4 


2.18 


17.0 


2.88 


11.6 


1 .00 


4fi 1 
60. 1 


4 4A 


10. K 


2.90 


11.5 


1 G4 

1.04 


«C 7 
ZD, ( 


4 TO 

6.66 


1C £ 

lb. o 


O AO 

2.92 


11.4 


i.af 


65. 4 


4 Oil 


10,4 


Z.94 


11.3 


1.50 


4G A 


o oc 

2.60 


15. Z 


2.96 


11.2 


1.58 


24.7 


2.28 


16.0 


2.98 


11.1 


1.60 


24.4 


2.30 


15.8 


3.00 


11.0 


1.62 


24.1 


2.32 


15.6 


3.02 


10.9 


1.64 


23.8 


2.34 


15.4 


3.04 


10.8 


1.66 ! 


23.5 


2.36 


15.3 


3.06 


10,6 


1.68 


23.1 


2.38 


15.1 

C 


3.08 


10.5 


•1.70 


22.8 


2.40 


14.9 


3.10 


10.4 


1.72 


22.5 


2.42 


14.8 


3.12 


10.3 


1.74 • 


22.2 


2.44 


14.6 


3.14 


10.2 


1.76 


21.9 


2.46 


14.4 


3.16 


10.1 


1.78 


21.6 


2.48 


14.3 


3.18 


9.9 
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Table 4 Conversion table from indented depth CD) of a plunger to 
international rubber hardness degree (IRHD) (N method) 



D 
mm 


International 
rubber hardness 

UGgTBG in ill ■ 


D 

mm 


International 
rubber hardness 

Aaaraa TTOtTi 
Ut3f£rt3t? 1 Win 


D 

mm 


International 
rubber hardness 


D 

mm 


international 
rubber hardness 


0.00 


100.0 


0.45 


73.9 


0.90 


52.3 


1.35 


38.9 


0,01 


100. 0 


0.46 


73,3 


0.91 


52.0 


1.36 


38.7 


0.02 


99,9 


0.47 


72.7 


0.92 


51.6 


1.37 


38.4 


0.03 


99;8 


0.48 


72.2 


,0.93 


51.2 


1.38 


38.2 


0.04 


99.6 


0.49 


71.6 


0.94 


50.9 


1.39 


38.0 


0.05 


99.3 


0.50 


71.0 


0.95 


50.5 o 


1.40 


37.8 


0.06 


99.0 


0.51 


70.4 


0.96 


50.2 


1.41 


37,5 


0.07 


98.6 


0.52 


£A O 

69.8 


0.97 


49.8 


1 A*% 

1.42 


OT O 

37.3 


0.08 


98.1 


0.53 


69.3 


0.98 


49.5 


1.43 


37.1 


0.09 


97.7 


0.54 


68.7 


0.99 
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0.14 
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0.15 
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0.63 
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1.53 
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1.09 


45.9 
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1.56 


34.4 
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0.07 


62.0 
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1.12 


45.0 


1.57 


34.2 


0-23 


88,5 


0.68 


61.5 


1.13 


44.7 


1.58 


34.0 


0.24 


87.8 


0.69 


61.1 


1.14 


44,4 


1.59 


33.8 


A OK 


At i 
o/.l 


A OA 


£A C 
OU.O 


1-lp 


A A 1 

44.1 


i en 
1.60 


33,6 


A Oft 


DC <4 


A 71 
U. f 1 


cn 1 
OU. J. 


1 1C 

j 1.10 


AO. 55 

4o.o 


1 CI 

1.0 J 


OO A 

oo.4 


A OO 
0.4/ 


OCT o 


0.72 


CO i • 

oy.7 


1.17 


43.5 
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0.28 


85.0 


0.73 


59.2 


1.18 


43;3 


1.63 


33.0 


0.29 


84.3 


0.74 


58.8 


1.19 


43.0 


1.64 


32.8 


0.30 


83.6 


0.75 


58.3 


1.20 


42.7 


1.65 


32.6 


0.31 


82.9 


0.76 


57.9 


1.21 


42.5 


1.66 


32.4 


0.32 


82.2 


0.77 


57.5 


w 1,22 


42.2 


1,67 


32.3 


0.33 


81.5 


0.78 


57.0 


1.23 


41.9 


1.68 


32.1 


0.34 


80.9 


0.79 


56.6 


1,24 


41.7 


1 69 


31.9 


0.35 


80.2 


! 0.80 


56.2 


1.25 


41.4 


1.70 


31,7 


0.36 


79.5 


0.81 


55.8 


1.26 


41.1 


1.71 


31.6 


0.37 


78.9 


0.82 


55.4 


1.27 


40.9 


1.72 


31.4 


0.38 


78.2 


0.83 


55.0 


1.28 


40.6 


1.73 


31.2 


0.39 


77.6 


0.84 


54.6 


1.29 


40.4 


1.74 


31.1 


0.40 


77.0 


0.85 


54.2 


1.30 


40.1 


1.75 


30.9 


0.41 


76.4 


0.86 


53.8 


1.31 


39.9 


1.76 


30.7 


0.42 


75.8 


0.87 


53.4 


1.32 


39.6 


| 1.77 


30.5 


0.43 


75.2 


0.88 


53.0 


1,33 


39.4 


1.78 


30.4 


0.44 


74.5 


0.89 


52.7 


1.34 


39.1 


1.79 
1.80 


30.2 
30.0 
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4*4 Test piece 

4.4.1 Shape of test pieces Both surfaces of a test piece shall be smoothly flat 
and parallel each otherO 1 ). This test has been supposed to compare the test pieces 
having the same thickness. 

Note (") The surface such as unsmoothed, curved, or rough, does not give 
satisfactory results. For specially formed surface, however, such 
as rubber roll, this method can be applied. 

The international rubber hardness testing method for curved test 
piece is shown in Infdhnative reference, 

4,4*2 Thickness 

(1) H method and N method The standard thickness of a test piece is 8.0 mm 
to 10.0 mm, but to get necessary thickness, it is permissible to pile smooth and 
parallel test pieces. Provided that the thickness of test pieces before piling shall 
be 2 mm or more, and 3 or more test pieces cannot be piled up. Even when 
nonstandard test piece other than above 0 2 ) is to be adopted, the thickness of 
the test piece must be 4.0 mm or more. 

(2) L method The standard thickness of a test piece is 10.0 mm to 15.0 mm, but 
to get necessary thickness, it is permissible to pile smooth and parallel test pieces. 
Provided that the thickness of test pieces before piling shall be 2 mm or more, 
and 3 or more test pieces cannot be piled up. Even when nonstandard test piece 
other than above 0 2 ) is to be adopted, the thickness of the test piece must be 
6.0 mm or more. 

(3) M method The standard thickness of a test piece is (2.0 ±0.5) mm. Even when 
nonstandard test piece other than above (») is to be adopted, the thickness of 
the test piece must be 1.0 mm or more. 

Note ( l2 ) The measured value resulted from nonstandard test piece, is not gen- 
erally coincident with the measured value by standard test piece. 

4.4.3 Lateral dimensions 

(1) H method, N method, and L method The lateral dimension of a test piece 
shall be large enough to measure at the point which is apart from edge of the 
test piece by at least the distance shown in Table 6. 

Table 6 Minimum distance of point for hardness 

measurement (point of end ball of plunger) 
from test-piece edge 

Unit: mm 



Thickness of a test piece 


Minimum distance of point for hardness 
measurement from test-piece edge 


4.0 


7.0 


6.0 


8.0 


8,0 


9.0 


10.0 


10.0 


15.0 


11.5 


25.0 


13.0 
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(2) M method The lateral dimension of a test piece shall be large enough to measure 
at the point which is apart from edge of the test piece by at least 2,0 mm. When 
the test piece, with the thickness of 4.0 mm or more, which is not eligible for N 
method because of small lateral dimension or of not having large smooth area, 
is to be tested by M method, carry out test at the point apart from edge of the 
test piece as far as possible. 

4.4.4 Sampling and preparation of test pieces The sampling and preparation 
of test pieces shall principally follow 6.5 of JIS K 6250. 

4.4.5 Selection of test pieces The test pieces which contain alien matters, bubbles, 
or flaws shall not be used for. tests. 

4.5 Testing method 

4.5.1 Testing conditions Testing conditions shall be as follows. 

(1) The standard conditions of a laboratory shall follow 6.1 of JIS K 6250, 

(2) Storing of sample and test pieces shall follow 6.2 of JIS K 6250. 

(3) The standard conditions of test pieces shall follow 6.3 of JIS K 6250. 

4.5.2 Procedures Sprinkle slightly talc on upper and back surfaces of a test piece 
to lessen friction between the end ball of a plunger and surface of a test piece. Place 
the test piece on the holding base of a test piece. Make the face of pressure foot 
touch with the surface of the test piece, 

(1) When the Bcale is graduated with IRHD, apply contact force to the plunger for 
5 s, and adjust the scale to be 100. Then, apply indenting force for 30 s, and 
read directly hardness by IRHD. 

(2) When the scale is graduated with indented depth, apply contact force to the 
plunger for 5 s, and read the scale. Then, apply indenting force for 30 s, and 
read the scale. Calculate the difference between indentation by contact force 
and that by indenting force, and make this the indented depth D. Convert the 
value of D into IRHD making use of Table 3, Table 4, and Table 5. 

While applying force, the slight vibration may be applied on the testing ap- 
paratus by a vibrating device to overcome the friction. Carry out measurements 
at 3 or 5 new points on a test piece at every measurement. 

4.6 Arrangement of teat results Round off the median of 3 or 5 measurements 
to whole number according to JIS Z 8401, and mark the sign IRHD after it. In case 
of standard hardness, after it mark V together with letter a S w , and then mark T 
with sign as H, N, M, or L, which means testing method. In case of apparent hard- 
ness, after sign of IRHD mark */" together with sign as H, N, M, or L, which means 
testing method. 

Example 1 50 IRHD/S/N: means that standard test piece is measured by N 
method of international rubber hardness test, and standard hard- 
ness is 50 IRHD. 
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Example 2 50 IRHD/M: means that nonstandard test piece is measured by 
M method of international rubber hardness test, and apparent hard- 
ness is 50 IRHD, 

4.7 Record On test result, the following items shall be recorded. 

(1) Test result 

(2) Shape and dimensions of test piece (whether standard test piece or nonstand- 
ard one; in case of nonstandard, whether curved surface or not; and in case of 
piled one, the number of piled pieces and its thickness) 

(3) Sampling and preparation methods of test pieces 

(4) Test temperature 

(5) Other items specially needed 

5 Durometer hardness test 

5.1 Purpose This test shall be carried out to measure durometer hardness of vul- 
canized rubber. 

5.2 Range of measurement The measuring range of this test is decided accord- 
ing to the hardness of test piece at every testing method* The measuring range of 
each testing method is as follows. 

(1) Type D durometer The measuring range of type D durometer hardness is 
the range over A90 by type A durometer. When less than D20, measure by 
type A durometer. 

(2) Type A durometer The measuring range of type A durometer hardness is 
from A10 to A90, and when over A90, measure by type D durometer. When 
less than A20, measure by type E durometer. 

(3) Type E durometer The measuring range of type E durometer hardness is 
the range of less than A20 by type A durometer. 

5.3 Testing apparatus 

5.3.1 Outline of testing apparatus The testing apparatus is composed of the 
face of pressure foot by which the surface of a test piece is pressed, indentor which 
protrudes from a central hole of face of pressure foot by action of a spring, and the 
graduation which indicates the distance (indenting depth) of indentor rejected by 
rubber cushion and which represents hardness itself. 

5.3.2 Faee of pressure foot The face of pressure foot is perpendicular to the 
indentor, and its center has a hole for the indentor. The diameter of the hole, in case 
of type D and type A durometer, is 3.0 ^Jjj mm, and in case of type E durometer, 
(5.4 ±0,2) mm. 

On the face of pressure foot, the distance from any place of its outer edge to the 
center of an indentor shall be, in case of type D and type A durometer, 6 mm or 
more, and in case of type E durometer, 7 mm or more. 
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5.3.3 Indentor The material of indentor shall be abrasion resistant and corro- 
sion resistant, and it shall be accurately fixed at center of the hole of face of pres- 
sure foot. Its shape and dimensions are indicated in Fig. 1 for type D durometer 7 in 
Fig. 2 for type A durometer, and in Fig» 3 for type E durometer. 



Unit : mm 



Unit : mm 





Fig. 1 Indentor for 

type D durometer 



Pig. 2 Indentor for 

type A durometer 
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5.3.4 Scale When the scale indicates 0 (full protrusion), the point of the indentor 
shall protrude by (2.50 ±0.04) mm beyond the face of the pressure foot- 
When the scale indicates 100 (nil protrusion), the face of the pressure foot is in 

firm contact with a flat piece of glass, i.e* the point of the in den tor shall be posi- 
tioned on the same plane with the face of the pressure foot. The scale shall be graduated 
with equal intervals in the range between 0 to 100. 

5.3.5 Spring There must be the following relation between the force of spring and 
the scale, that is, the durometer hardness, 

(1) Type D durometer 

W D * 444.5% {w» = 45,332Jd} 
where, Wp : force of spring of type D durometer (mN) 
wd : force of spring of type D durometer {gf] 
i/o : hardness of type D durometer 

(2) Type A and type E durometer 

W A = 550 + 75H A {^a = 56, 1+ 7.65 i? A } 

where, W A : force of spring of type A or type E durometer 
(mN) 

w A : force of spring of type A or type E durometer 
{gfl 

Ha : hardness of type A or type E durometer 

The tolerance of force shall be, in case of type D durometer, ±440 mN {±44.9 gf), 
and in case of type A and type E durometer, ±80 mN {±8.16 gf}. 

5.3.6 Calibration of spring Hold vertically the end point of indentor of a durometer 
on a balance not to give any interference between the balance and face of pressure 
foot, via a spacer (see Fig. 4), The cylindrical spacer with 2.5 mm height, in case of 
type D and type A durometer, measuring 1.25 mm in diameter, and in case of type 
E durometer, measuring 3 mm in diameter, has a wineglass shape where an indentor 
is to touch, in order to smoothly receive the end point of the indentor. Place a tare 
on the balance against the weight of the spacer. Place counterweight to get suitable 
scale, and confirm that the force (mN) shown here stays within the tolerance of specified 
force in 5.3.5. Carry out the above calibration using suitable scale interval. 

The calibration of spring of a durometer may be done with an electrobalance other 
than chemical balance shown in Fig. 4, In this case, the measuring sensitivity of 
the force at end point of an indentor shall be, in case of type D durometer, 44 mN 
{4.5 gf) or less, and in case of type A and type E durometer, 8 mN {0.82 gf) or less. 

The following method is permissible; place upside down the durometer, and di- 
rectly apply the load on its indentor by counterweight. Provided that the correction 
about the mass of parts inside of the durometer shall be considered to prevent the 
discrepancy between this method and the method by Fig. 4. In this case, the accu- 
racy on the mass of counterweight shall be ±4.5 g or less in case of type D durom- 
eter and ±0.82 g or less in case of type A and type E durometer. 
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Holding has* 
ofdurometer 




Balance 



Fig* 4 Example of calibration apparatus of spring 
5*4 Test piece 

5.4.1 Shape and dimensions of test pieces The thickness of a test piece for 
type D and type A durometer is 6 mm or more. When it is less than 6 mm, pile 
them to make 6 mm or more for measurement. The thickness of a test piece for type 
E durometer is 10 mm or more, and in case of less than 10 mm, pile them to make 
10 mm or more. The number of test pieces to pile shall be at most 3, and each of 
them shall have 2 mm or more thickness. The test result brought by piled up test 
piece doesn't generally coincide with the result by solid test piece C 13 ). The lateral 
size of test piece shall be large enough to measure at the point where the end point 
of an indentor is apart 12 mm or more from the edge of the test piece. 

Furthermore, the test piece shall have smooth surface spacious enough to make 
close contact with face of pressure foot of a durometerO*). 

Notes ( 13 ) To make comparison, it is necessary to use the test piece which 
has the same number for piling and the same thickness. 

( u ) The surface such as unsmoothed, curved, or rough, does not give 
satisfactory results. For specially formed surface, however, such 
as rubber roll, this method can be applied. In this case, the ap- 
plicable limit of the durometer shall be definitely confirmed. 

5.4.2 Sampling and preparation of test pieces The sampling and preparation 
of test pieces shall follow 6.5 of JIS K 6250. 

5.4.3 Selection of test pieces The test pieces which contain alien matters, bubbles, 
or flaws shall not be used for test. 

5.5 Testing method 

5.5.1 Testing conditions Testing conditions shall be as follows. 

(1) The standard conditions of a laboratory shall follow 6.1 of JIS K 6250. 
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(2) Storing of sample and test pieces shall follow 6*2 of JIS K 6250. 

(3) The standard conditions of test pieces shall follow 6.S of JIS K 6250. 

5.5.2 Procedures Place a test piece on a rigid, hard, and flat surface. Set a durom- 
eter so as to make an indentor rectangular to the target surface of a test piece. Contact 
closely as swiftly as possible the face of pressure foot with the target surface of the 
test piece without giving a impact, and read the scale within 1 s, to find the hard- 
ness of the test piece (* 5 ). But the agreement between the parties concerned with 
delivery may permit to read when a definite time passed after close contacting be- 
tween them. The end point of the indentor of a durometer must be apart 12 mm or 
more from the edge of the test piece. Unless otherwise specified, the duration from 
close contacting to the finish of reading shall be recorded. The measuring points 
shall be 5, which are apart at least 6 mm each other, and carry out measurements 
5 times on these points. When hardness shown by type A durometer is over A90, 
employ a type D durometer. When the hardness shown by type D durometer is less 
than D20, employ a type A durometer. If the hardness by type A durometer is less 
than A10, result is inaccurate, so don't record it. 

When the hardness by a type A durometer is less A20, measure it with a type E 
durometer. 

Note 0*) In order to get a good repeatability, the holding base for durometer 
may be used by which the durometer is vertically kept and target 
surface and indentor get right angle each other before measurement. 
In this case, it is recommended that the mass imposed on the pressing 
surface is 5,0 kg for type D durometer, and 1.0 kg for both type A 
and type E durometer. 

5.6 Arrangement of test results Round off the median of 5 measurements to 
whole number according to JIS Z 8401, and mark sign D in case of type D durom- 
eter, sign A in case of type A durometer, and sign E in case of type E durometer, 
just before the rounded value. When the value was read when definite time passed 
after close contacting, mark sign 7" and then record the duration (s). When it is 
standard hardness, the above is followed by 7" and then by sign S. 

Example 1 D85/15/S: means that standard test piece is measured by type D 
durometer hardness test, and the reading on standard hardness is 
8B when 15 s passed after close contacting of face of pressure foot. 

Example 2 A45/S: means that standard test piece is measured by type A durom- 
eter hardness test, and the reading on standard hardness is 45 within 
1 s after close contacting of face of pressure foot. 

Example 3 A45/15: means that nonstandard test piece is measured by type 
A durometer hardness test, and the reading on apparent hardness 
is 45 when 15 s passed after close contacting of face of pressure 
foot. 

Example 4 E60: means that nonstandard test piece is measured by type E 
durometer hardness test, and the reading on apparent hardness is 
60 within 1 s after close contacting of face of pressure foot. 

5.7 Record On test result, the following items shall be recorded. 
(1) Test result 
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(2) Shape and dimensions of test piece (whether standard test piece or nonstand- 
ard test piece; in case of piled up test piece, the number of piled pieces, and its 
thickness) 

(3) Sampling and preparation methods of test pieces 

(4) Other items specially needed 

6 IRHD pocket hardness test 

6.1 Purpose This test shall be carried out to measure the international rubber 
hardness degree of vulcanized rubber by IRHD pocket hardness meter, and abbrevi- 
ated P method. 

6.2 Testing apparatus 

6.2.1 Outline of testing apparatus The testing apparatus is composed of a face 
of pressure foot to press the surface of a test piece, indentor which protrudes from a 
central hole of face of pressure foot by action of a spring, and a mechanism indicat- 
ing the protruded length of the indentor. 

6.2*2 Face of pressure foot The face of pressure foot, measuring (20 ±2.5) mm 
sided square, has a hole with 2.0 mm to 3.0 mm diameter at its center. 

6.2.3 Indentor The end of the indentor shall make a hemisphere with i.55 mm 
to 1.60 mm diameter. 

6.2.4 Indicating mechanism The indicating mechanism shows the protruded length 
of an indentor from face of pressure foot, and it shall have been calibrated to read 
directly the international rubber hardness degree by IRHD. When the longest pro- 
truded length of 1.65 mm is given, it must show 28 IRHD, and when the face of pressure 
foot is let contact with a flat glass, that is, no protruded, it must show 100 IRHD. 

6.2.5 Spring Spring can apply constant force of (2.65 ±0.15) N {(270.3 +15.3) gf) 
to an indentor in the range from 28 IRHD to 100 IRHD. 

6.2.6 Calibration of hardness meter IRHD pocket hardness meter shall be cali- 
brated and adjusted using a standard rubber block whose international rubber hardness 
degree has been known. Only when the standard rubber block cannot be used, it is 
preferably calibrated with mechanical method. 

Press the IRHD pocket hardness meter on a flat glass plate, and adjust the scale 
to get 100 IRHD. Making use of a set of standard rubber blocks from 30 IRHD to 90 
IRHD, calibrate IRHD pocket hardness meter. The set of standard rubber blocks is 
stored in a container with a suitable cover after being sprinkled with talc powder, 
in order to prevent the influences by light, heat, oil, or grease. It consists of at least 
6 test pieces. These standard blocks must be calibrated with the international rub- 
ber hardness test specified in 4 at intervals not exceeding six months. It is advis- 
able that the IRHD pocket hardness meter, which is used daily, is calibrated at least 
once a week with standard rubber block. 

Remarks : When IRHD pocket hardness meter is calibrated with mechani- 
cal method or adjusted, the instruction manual issued by the manu- 
facturer shall be depended. 
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6.3 Test piece 

6.8.1 Shape and dimensions of test pieces The thickness of a test piece shall 
be 6 mm or more. When it is less than 6 mm, the test piece which was prepared by 
piling up to 6 mm or more can be used, but the number of piling up shall be 3 or 
less, and each of them shall have 2 mm or more thickness. The test result comes 
from piled test piece does not usually coincide with the test result by solid test piece < 18 ). 
The lateral dimension of a test piece shall be large enough to measure at the point 
where the end point of an indentor is apart 12 mm or more from the edge of the test 
piece. 

Test pieces shall have flat surface which is spacious to closely contact with the 
face of pressure foot of a hardness meterO 6 ). 

Note (**) The surface such as unsmoothed, curved, or rough, does not give 
satisfactory results. For specially formed surface, however, such 
as rubber roll, this method can be applied. In this case, the appli- 
cable limit of the IRHD pocket hardness meter shall be definitely 
confirmed. 

6.3.2 Sampling and preparation of test pieces The sampling and preparation 
of test pieces shall follow 6.5 of JIS K 6250. 

6*3.3 Selection of test pieces The test pieces which contain alien matters, bubbles, 
or flaws shall not be used for test. 

6.4 Testing method 

6.4,1 Testing conditions Testing conditions shall be as follows. 

(1) The standard conditions of a laboratory shall follow 6.1 of JIS K 6260. 

(2) Storing of sample and test pieces shall follow 6.2 of JIS K 6250. 

(3) The standard conditions of test pieces shall follow 6.3 of JIS K 6250. 

6.4*2 Procedures Place a test piece on a rigid, hard, and flat surface. Set an 
IRHD pocket hardness meter so as to make an indentor rectangular to the target 
surface of a test piece. Contact closely as swiftly as possible the face of pressure 
foot with the target surface of the test piece without giving a impact, and read the 
scale within 1 s, to find the hardness of thCtest piece. The end point of the indentor 
of an IRHD pocket hardness meter must be apart 12 mm or more from the edge of 
the test piece. Unless otherwise specified, read the value within 1 s after close con- 
tacting, but if the reading after special duration is specified, follow that specifica- 
tion, In this case, the duration from close contacting to the finish of reading shall 
be recorded. The measuring, points shall be 5> which are apart at least 6 mm each 
other, and carry out measurements 5 times on these points. 

6.5 Arrangement of test results Round off the median of 5 measurements to 
whole number according to JIS Z &401, then mark sign IRHD after the value, and 
in case of standard hardness, after the value mark sign V, then sign S, then again 
sign u r and last sign P which means testing method. In case of apparent hardness, 
mark sign V* after sign IRHD, then mark sign P which means testing method. 
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Example 1 50 IKHD/S/P: means that standard test piece is measured by IRHD 
pocket hardness meter, and the standard hardness is 50 IRHD. 

Example 2 50 IRHD/P: means that nonstandard test piece is measured by 
IRHD pocket hardness meter, and the apparent hardness is 60 IRHD. 

6*6 Record On test result, the following items shall be recorded. 

(1) Test result 

(2) Shape and dimensions of test piece (whether standard test piece or nonstand- 
ard test piece; in case of piled up test piece, the number of piled pieces, and its 
thickness) 

(3) Sampling and preparation methods of test pieces 

(4) Other items specially needed 



Related standards : 

ISO 7267/1 : 1986 Rubber-covered rollers— Determination of apparent hardness — 
Part 1 :IRHD method 

ISO 7267/2 : 1986 Rubber-covered rollers— Determination of apparent hardness — 
Part 2 : Shore-type durometer method 



PROTECTED BY COPYRIGHT 



19 

K 6253: 1997 



Informative reference 
International rubber hardness testing method for curved test piece 



Introduction This Informative reference states the international rubber hardness 
testing method for curved test piece, and does not make a part of Standard. 

1 Purpose This test shall be carried out to measure international rubber hard- 
ness degree of a test piece of vulcanized rubber whose target surface makes a curved 
surface. The measured values obtained by this method are always treated as an 
apparent hardness. 

Remarks : The standards cited in £his Informative reference are listed as fol- 
lows. 

ISO 48 : 1994 Rubber, vulcanized or thermoplastic — Determination of 
hardness (hardness between 10JRHD and 100IRHD) 

ISO 7267/1 ; 1986 Rubber-covered rollers—Determination of apparent 
hardness— Part 1 ; IRHD method 

ISO 7267/2 : 1986 Rubber-covered rollers— Determination of apparent 
hardness— Part 2 : Shore- type durometer method 

2 Type of testing method 

(1) CH method (normal size curved surface test for high hardness) 

(2) CN method (normal size curved surface test for normal hardness) 

(3) CM method (microsize curved surface test for normal hardness) 

(4) CL method (normal size curved surface test for low hardness) 

3 Scope CH method, CN method, CM method, and CL method are the modified 
H method, N method, M method, and L method for the purpose of making them 
applicable to the test piece whose target surface is curved, and there are the follow- 
ing two cases (i). 

(1) Test piece or sample is large enough to place the hardness testing apparatus on 
it. 

(2) Test piece or sample is so small that it must be placed on a holding base to- 
gether with a hardness testing apparatus. The case where the sample is put 
on a flat sample base which makes one body with a testing apparatus, is in- 
cluded in this case. 

Note (i) Generally, these tests are carried out directly on products, so that the 
thickness of rubber is not constant, and in many cases, the lateral 
distance from the end ball of a plunger to the edge of sample is smaller 
than the smallest distance shown in 4*4.3 in the body of this Standard, 
and the influence owing to the distance from the edge is not negligible. 
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Therefore, the measured values resulted from these methods don't 
coincide with the values obtained by the measurements of the plate- 
type test pieces with flat parallel surfaces and the same thickness as 
that of standard test pieces or products which are specified in H method, 
N method, M method and L method. 

This means that, the results obtained by measuring curved surface 
are the peculiar measurements which are applicable only to the test 
pieces or the products having special shape and special dimensions and 
further being kept in special method. In extreme case, these measured 
values show discrepancy of 10 IRHD from the standard hardness. The 
measured values on the surface buffed to eliminate covered cloth or 
treated specially, shows a little difference value from the value on flat 
surface which has been finished with molding. 

4 Testing apparatus 

4.1 General matters Basically, testing apparatus follows 4.3 of the body of this 
Standard, but the following gives difference. 

4.2 Testing apparatus for cylindrical surface of 50 mm or more radius As 
shown in Informative reference Pig. 1, the bottom base of the testing apparatus has 
a hole through which annular pressure foot can penetrate, for the measurement even 
when sample is put under the base. 

There are two cylindrical surfaces which are parallel each other under the base, 
and these are parallel to the horizontal surface of the base. The diameter of these 
cylinders and the distance between them shall be suitable for setting up testing ap- 
paratus on the target curved surface of sample. Alternatively, the base, on which 
adjustable legs with universal joints are attached to comply with the target curved 
surface, may be used. 

4.3 Testing apparatus for two-way curved surface of 50 mm or more radius 

The testing apparatus with adjustable legs with universal joints shown in 4.2 can 
be used. 

4.4 Testing apparatus for cylindrical surface and two-way curved surface 
of 4 mm to 50 mm radius When target surface is too small to set a testing appa- 
ratus on it, as shown in Informative reference Fig. 2, fix test piece or sample using 
a special jig, V-block, or the like, and set the plunger to be perpendicular onto the 
target surface. When a small test piece is fixed on a sample table, wax may be used( 2 )(*). 

Notes (2) The testing apparatus for M method shall be generally used only 
for the test piece whose thickness is 4 mm or less. 

( 3 ) The testing apparatus for M method, whose sample table is forced 
up owing to the action of a spring, is not suitable for the large-sized 
test piece or sample having curved surface with large radius. 
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4.5 Testing apparatus for small type O-ring and curved sample of 4 mm or 
less radius In these cases, hold a test piece on the table of testing apparatus us- 
ing a suitable jig, block, wax, or the like. Cany out measurement using a testing 
apparatus of M method. The test piece having the minimum radius of 0.8 mm or 
less cannot be measured. 




Informative reference Fig* 1 Informative reference Fig. 2 
Example of setting a testing appa- Example of setting a testing appa- 
ratus for sample with large diam- ratus for sample with small diam- 
eter eter 



5 Tost pieces 

5.1 General matters The test pieces for CH method, CN method, CM method, 
and CL method are the products or the pieces prepared by cutting the products. The 
bottom side of the test piece which has been cut out shall be held with suitable method. 
In case of the target surface is covered with cloth, it must be buffed before testing. 
In order to recover it from the influence by buffing, allow it to stand for 16 h or 
more under standard condition of laboratory, and then carry out conditioning under 
standard condition according to (3) of 4.5.1 in the body of this Standard. This dura- 
tion may be included in the duration for recovering. 

5.2 Sampling and preparation of test pieces The sampling and preparation 
of test pieces shall follow 4.4.4 in the body of this Standard. 

5.8 Selection of test pieces The selection of test pieces shall follow 4.4.5 in the 
body of this Standard. 

6 Testing method The testing method shall follow 4.5 in the body of this Stan- 
dard. 
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7 Arrangement of test results Round off the median of 3 or 5 measurements to 
whole number according to JIS Z 8401, and then mark sign IRHD after the value. 
After that, mark sign V, and then mark CH, CN, CM, or CL which means testing 
method. 

Example : 50 IRHD/CM: means that a curved test piece is measured by CM 
method of international rubber hardness curved-surface test, and the 
hardness is 50 IRHD. 

8 Record On test result, the following items shall be recorded. 

(1) Test result 

(2) Shape and dimensions of test pieces 

(3) Sampling and preparation methods of test piece 

(4) Test temperature 

(5) Other items specially needed 
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( 3 ) The testing apparatus for M method is the one prepared by minia- 
turizing the testing apparatus for N method by about one-sixth to 
measure the test piece with thin thickness, therefore the depth of 
plunger indentation by M method is just one-sixth that by N method. 
The results given by M method are not always coincident with the 
results given by N method because of the surface effect of rubber or 
slight roughness pf the surface. 

4.3 Testing apparatus 

4.3.1 Outline of testing apparatus The testing apparatus is composed of a holding 
base for test piece by which a test piece is kept, an annular pressure foot by which the 
surface of a test piece is pressed, a plunger, with a ball-type lower end, set at the cen- 
ter of hole of pressure foot, a device for loading which gives an indenting force on a 
plunger to make an indentation on a test piece, a measuring device to measure depth 
of an indentation impressed on a test piece, and a vibrating device to lessen friction. 
The dimensions of main parts and the specification of force are shown in Table 2, 

A thermostat may be provided for measuring a test temperature other than stan- 
dard condition of laboratory. 



Table 2 Main dimensions and forces of testing apparatus 



Type 
or tests 


Diameter 
of ball of 
pluflger end 

mm 


Face of pressure foot 


Force applying at ball of plunger end 


Diameter 
mm 


Diameter 
of hole 
mm 


Force exerted 
on face of 
pressure foot 


Contact force 


Indenting force 


Total 


H 

method 


LOO ±0.01 


20±1 


6±1 


8.3 ± 1.5 N 
(846*153 gf} 


0.30±0:02N 
130.6±2.0 gf} 


5.40*0.01 N 
{550.6 ± 1.0 gf} 


5.70±0.03N 
{581.2±3.1gf} 


N 

method 


2.60*0.01 


20±1 


6±1 


L 

method 


5.00*0.01 


22±1 


10±1 


M 

method 


0.396 ±0.005 


3.36 ±0.15 


L00±0.15 


(*) 

235±30mN 
{24.0±3.1 gf) 


8.3 ±0.5 mN 
{0.85 ±0.05 gf} 


145 ±0.5 mN 
{14.79 ± 0,06 gf} 


163±lmN 
U5,60±0.10gf] 



Note ( 4 ) When in M method a pressure adjusting spring installed at the bot- 
tom of a test-piece holding base makes pressure adjustment, the 
pressure adjusting spring must be controlled to be (380 ±30) mN 
{(38,7 ±3.1) gf} because an indenting force 145 mN {14.8 gf} is added 
during measurement. 



4.3*2 Face of pressure foot An annular pressure foot makes rectangular to a 
plunger. The diameter of face of pressure foot and the diameter of the hole for a plunger 
are as shown in Table 2. When the force exerted on the face of pressure foot is just as 
shown in Table 2, the pressure impressed on the surface of test piece becomes (30 ±5) kPa 
{(0.306 ±0.051) kgf7cm2}(6). In order to measure the relative displacement between the 
face of pressure foot (upper surface of test piece) and the plunger, the face of pressure 
foot shall be firmly united with the measuring device of the depth of indentation. 

Note ( 8 ) Some combination of all tolerances shown in Table 2 does not al- 
ways give nice coincidence with the description of pressure (30 ±5) kPa 
{(0.306 ±0.051) kgffcm*}. 
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